Summary A total of 1,296 pigs (PIC, 337 × 1050) were used to evaluate the effects on growth performance and carcass characteristics of feeder design (conventional dry feeder vs. wet-dry feeder) and changing availability of water from a wet-dry feeder at 4 and 8 wk prior to marketing. There were 27 pigs per pen (14 barrows and 13 gilts) and 24 pens per feeder-type. Pigs were fed identical corn-soybean meal diets with 15% dried distillers' grains with solubles (DDGS). Pens with a wet-dry feeder had a separate cup waterer, but the feeder provided the sole water source until d 69. The water supply to the wet-dry feeder was shut off in 8 pens on d 69 (WD8) and another 8 pens on d 97 (WD4), and the cup waterer was turned on. For the remaining 8 pens, the wet-dry feeder provided the sole water source for the entire experiment (WD0). From d 0 to 69, pigs using the wet-dry feeder had improved (P < 0.05) ADG, ADFI, F/G, and d 69 BW. Overall (d 0 to 124), pigs using WD0 had greater (P < 0.05) ADG, ADFI, final BW, and HCW than all other treatments. Pigs using WD4 had greater (P < 0.05) ADG than pigs that used a conventional dry feeder, and WD8 was intermediate. Pigs using WD4 had greater (P < 0.05) ADFI than WD8, and conventional dry was intermediate. Pigs using WD0 had poorer (P < 0.05) F/G than WD8 and conventional dry, and pigs using WD4 were intermediate. Backfat depth of pigs using WD8 was reduced (P < 0.05) compared to all other treatments, and loin depth was greater (P < 0.05) than that of pigs using a conventional dry feeder and WD4. Loin depth of pigs using WD0 was also greater (P < 0.05) than that of pigs with the conventional dry feeder. The percentage fat-free lean of pigs using WD8 was greater (P < 0.05) than WD4, and WD0, and pigs that used the conventional dry feeder were intermediate. Incomeover-feed cost was numerically greatest for pigs using WD8. In conclusion, pigs using WD0 had better growth rates than pigs using the conventional dry feeder, WD4, or WD8. Although measures of carcass leanness were improved with WD8, the reduction in growth rate observed for this treatment during the last 8 wk eliminated any net improvement in the overall growth rate from using a wet-dry feeder. 4 ) has demonstrated that using a wet-dry feeder improves the feed intake and growth rate of finishing pigs, but they may also have poorer feed efficiency and greater backfat depth. These differences in feed efficiency and leanness are of concern because they may eliminate the potential benefits associated with an improved growth rate.
Because the greater growth rate may be responsible for the poorer F/G and greater backfat depth, research may be beneficial to identify methods to sustain the improved growth rate obtained with a wet-dry feeder during the early finisher period and slow the late-finishing growth to a similar level as from a dry feeder. A wet-dry feeder typically provides fewer eating spaces than a conventional dry feeder because the eating behavior of pigs fed with a wet-dry feeder is different than that of pigs eating from a conventional dry feeder (Gonyou and Lou, 2000 5 ). Also, as pigs grow, the number of meals and time spent at the feeder typically decreases while the rate of consumption increases (Hyun et al., 1997 6 ). With 12 pigs per pen and an initial BW of 119 pounds, Amornthewaphat et al. (2000 7 ) demonstrated that the performance of finishing pigs using a single-space, wet-dry feeder design with water provided separately was similar to those using a twohole conventional dry feeder. This indicates that the increased growth observed with a wet-dry feeder may be due to the availability of water with feed, rather than the design of the feeder, and that the wet-dry feeder may provide adequate space when used as a dry feeder in late finishing. However, the effects of changing the source of water from a wet-dry feeder to a separate source (while maintaining an otherwise adequate supply) on growing-finishing pig performance have not been reported.
Therefore, the objective of this research was to evaluate the effects of feeder design and changing the availability of water from a wet-dry feeder at 4 and 8 weeks prior to marketing on growth performance and carcass characteristics of growing-finishing pigs.
Procedures
The Kansas State University Institutional Animal Care and Use Committee approved procedures used in the experiment, which was conducted in a commercial research finishing facility in southwestern Minnesota. The facility was double-curtain sided with pit fans for minimum ventilation and completely slatted flooring over a deep pit for manure storage. Individual pens were 10 × 18 ft. One-half of the pens were equipped with a single 60-in.-wide, 5-hole conventional dry feeder (STACO, Inc., Schaefferstown, PA) and a cup waterer in each pen ( Figure 1 ). Each remaining pen was equipped with a double-sided, wet-dry feeder (Crystal Springs, GroMaster, Inc., Omaha, NE) with a 15-in.-wide feeder opening on both sides to provide access to feed and water ( Figure 2 ). All pens that were equipped with a wet-dry feeder also contained a cup waterer. Both sources of water for the pens with a wet-dry feeder were equipped with individual shut-off valves so the water source could be selected or changed.
A total of 1,296 pigs (PIC, 337 × 1050, initially 42.8 lb) were used to evaluate the effects of feeder design (conventional dry vs. wet-dry feeder) and changing availability of water from a wet-dry feeder on growing-finishing pig performance. Pigs were weighed and allotted to the 2 feeder types. There were 27 pigs per pen (14 barrows and 13 gilts) and 24 pens per feeder-type. All pigs were fed the same corn-soybean meal diets with 15% DDGS during 4 dietary phases (Table 1 ). The last dietary phase contained ractopamine HCl (Paylean), and was initiated on d 97. Pens with a wet-dry feeder had a separate cup waterer, but the wet-dry feeder provided the sole water source until d 69. On d 69, water to the wet-dry feeder was shut off and the cup waterer turned on in 8 of the pens with a wet-dry feeder (WD8). This process was repeated with an additional 8 pens equipped with a wet-dry feeder on d 97 (WD4). For the remaining 8 pens with wet-dry feeders, the feeder provided the sole source of water for the entire experiment (WD0).
Pen and feeder weights were measured on d 14, 28, 42, 56, 69, 97, and 124 to determine average BW, ADG, ADFI, F/G, and feed cost per pig. On d 104, 3 pigs (2 barrows and 1 gilt) from each pen were weighed and removed for marketing. At the conclusion of the experiment on d 124, carcass data were obtained for 829 pigs from 38 pens (20 conventional dry and 18 wet-dry) to determine the effects of feeder treatment on HCW, yield, backfat depth, loin depth, fat-free lean index (FFLI), revenue per pig, and income-over-feed cost (IOFC).
Data were analyzed using a completely randomized design and the PROC MIXED procedure of SAS (SAS Institute, Inc., Cary, NC) to compare the effects of the 2 feeder types (wet-dry vs. conventional dry) from d 0 to 69, and the 3 wet-dry feeder (WD0, WD4, and WD8) and single conventional dry feeder treatments from d 69 to 124 and overall (d 0 to 124). Pen was the experimental unit.
Results
During the initial period, from d 0 to 69, pigs using the wet-dry feeder had greater (P < 0.05) ADG, ADFI, d 69 BW, and better F/G than those using the conventional dry feeder (Table 2) .
When the availability of water for WD8 was switched from the feeder to the cup on d 69, pigs fed using WD0 and WD4 had greater (P < 0.05) ADG, ADFI, and ending BW from d 69 to 97 than pigs that used the conventional dry feeder and WD8. Also, pigs fed using the conventional dry feeder had greater (P < 0.05) ADG and ADFI than that of pigs using WD8. Pigs fed with conventional dry and WD4 had improved (P < 0.05) F/G compared to WD8, and the F/G of WD0 was intermediate.
When the availability of water for WD4 was switched from the feeder to the cup on d 97, pigs fed using WD0 had greater (P < 0.05) ADG than those that used the conventional dry feeder and WD4 from d 97 to 124, and ADG of WD8 and conventional dry was also greater (P < 0.05) than that of WD4. Pigs fed using WD0 had greater (P < 0.05) ADFI and ending BW than all other treatments. The F/G of pigs fed using WD8 was improved (P < 0.05) when compared to WD0 and WD4. The F/G of conventional dry was intermediate to WD8 and WD0, but was improved (P < 0.05) compared to WD4.
Overall (d 0 to 124), pigs fed using WD0 had greater (P < 0.05) ADG than all other feeder treatments. Among the other treatments, pigs fed using WD4 had greater (P < 0.05) ADG than pigs that used the conventional dry feeder, and that of pigs using WD8 was intermediate. The ADFI of pigs fed with WD0 was also greater (P < 0.05) than all other feeder treatments. However, pigs fed using WD4 had greater ADFI than those using WD8, and conventional dry feeder was intermediate. Pigs fed with WD0 had poorer (P < 0.05) F/G than those fed with WD8, but pigs fed with WD4 and conventional dry were intermediate. The final BW and HCW of pigs using WD0 were greater (P < 0.05) than that of all other feeder treatments. Backfat depth was reduced (P < 0.05) for pigs fed using WD8 compared to all other feeder treatments. Loin depth of pigs fed using WD8 was greater (P < 0.05) than that of pigs fed with WD4 and pigs that used the conventional dry feeder. Additionally, pigs fed using WD0 had greater (P < 0.05) loin depth than pigs that used the conventional dry feeder, with treatment WD4 being intermediate. The fat-free lean index (FFLI) of pigs fed using WD8 was greater (P < 0.05) than that of pigs using WD4, and WD0 and conventional dry treatments were intermediate. Despite the differences in growth and carcass characteristics, there were no significant differences in revenue per pig, feed cost per pig, and incomeover-feed cost per pig (IOFC) among the treatments.
Discussion
As in previous experiments, ADG, ADFI, and final BW were increased with a wet-dry feeder during the first 69 d. However, when the availability of water was switched from the wet-dry feeder to a cup waterer, ADG and ADFI declined immediately after the switch. Although the ADFI and ADG of the pigs receiving the WD8 treatment were similar to those of pigs that used the conventional dry feeder treatment from d 97 to 124, the reduction in performance observed from d 69 to 97 eliminated the benefit of water availability in the feeder from d 0 to 69. Therefore, the overall growth performance of WD8 treatment and the conventional dry feeder were not different.
Unlike some recent experiments, backfat depth and FFLI were not different between the WD0 and conventional dry feeder treatments. Although the pigs fed with WD0 had a greater final BW and HCW, they also had a numerically greater feed cost per pig. Therefore, there was not a significant difference in IOFC. However, it is interesting that the backfat depth of pigs fed using WD8 declined, and their loin depth was greater, compared to that of pigs fed with the conventional dry feeder. This was accomplished with similar overall growth performance and final BW, but contributed to the numerically greater IOFC for pigs using WD8. The backfat depth and FFLI of pigs fed with WD0, WD4, and the conventional dry feeder were very similar, and they also had similar IOFC.
These data suggest that the availability of water with feed in the wet-dry feeder was responsible for the improved ADFI and ADG. The performance of pigs fed with WD8 was similar from d 97 to 124 to that of pigs fed with the conventional dry feeder, indicating that the wet-dry feeder design provided adequate feeder space for late-finishing pigs when used as a "dry" feeder with water provided separately. However, the abrupt change in the availability of water from WD8 to a separate cup waterer on d 69 resulted in a considerable reduction in ADG and ADFI during an apparent adaptation period from d 69 to 97. Although this feeder management strategy successfully slowed the late-finishing growth of pigs fed from the wet-dry feeder and resulted in reduced carcass backfat depth, the earlier benefits of using the wet-dry feeder to increase growth rate and BW were lost.
In conclusion, using the wet-dry feeder (WD0) improved ADG, ADFI, final BW, and HCW of growing-finishing pigs in this experiment. However, changing the availability of water from the wet-dry feeder to a separate cup waterer at 8 wks prior to marketing (WD8) resulted in similar overall growth performance to that of pigs fed with a conventional dry feeder, but with less carcass backfat and greater loin depth. Changing the availability of water from the wet-dry feeder to a separate waterer at 4 weeks prior to marketing (WD4) resulted in ADG that was intermediate to pigs fed with WD0 and the conventional dry feeder. Although pigs fed with WD0 had a heavier final BW, the numerically greater feed cost per pig resulted in similar IOFC to those fed using the conventional dry feeder. The FFLI and IOFC of pigs fed using WD8 were numerically greater than the other treatments. Abruptly changing the source of water from the wet dry-feeder to a separate source clearly reduced growth performance in the subsequent time period when compared to the performance of pigs fed with the conventional dry feeder. Changing the water source at 8 weeks prior to market reduced backfat depth at market compared to pigs fed with the wet-dry feeder throughout the finishing phase. Although further refinements are needed, this demonstrates that switching the water source away from the feeder during the finishing period may be a way to mitigate the negative effects of wet-dry feeders on backfat depth. Feeder design and provision of water, as well as their management, influence the growth of growing-finishing pigs. 3 The main effects of feeder design were not compared for response criteria beginning on d 69, and the differences between feeder treatments were determined using the PDIFF option of SAS. 4 Carcass data were obtained for 829 pigs from 38 pens (20 conventional dry and 18 wet-dry feeders) to determine the effects of feeder treatment on carcass characteristics and profitability. 5 FFLI = fat-free lean index. 6 IOFC = income over feed cost, calculated by subtracting the feed cost/pig from the revenue/pig determined using premiums/discounts and a base live price of $44.73/cwt. 
